This paper addressed the parking demand forecasting in airport ground transportation system, and demonstrated here in Hongqiao Airport. The moving-average model (MA model) is used to model and estimate the parking demand with the scheduled arrival passengers and the departure passengers. The results indicated that all the coefficients are significant which confirmed the validation of the proposed approach.
Introduction
Hongqiao International Airport is situated in the western outskirts of Shanghai, China, about 13 kilometers (about 8 miles) from downtown area and about 60 kilometers (about 37 miles) from Pudong International Airport. Being the first civilian airport in Shanghai, Hongqiao International Airport is more than eighty years old. After a series of renovations, it has become one of the three international air transit centers in China. 91 airlines currently fly from here to both domestic and international cities.
International Symposium on Computers & Informatics (ISCI 2015) Hongqiao Airport Terminal 2 is built-up and come into usage on March 16, 2010, which is a support to 2010 Shanghai Expo. After the extension, it shown to the public a new terminal with a new runway of 3300 meters and a new set of assistant facilities, especially a high-efficient airport ground transportation system. The new airport ground transportation system includes two metro lines, several bus lines and airport express, and taxis system, and also parking-lot for passengers who arrived by private cars. P6 and P7 parking lots are for light-duty vehicles only (only cars lower than 1.9 meters are allowed in), while P5 and P8 parking lots are for oversized vehicles.
Here we refer to the private-car parking lots (P6 and P7) which are with a total of 3,140 parking spaces available. Nevertheless, after the 4 years' development, the problem of insufficient parking spaces during the peak-hours of flights has been The output can be applied as the reference of early-warning and the relevant countermeasures.
Parameter Determination. The parameters in the Equation (1) are determined based on the basic assumptions listed as follows.
1
According to the statistical results of the parking time in Hongqiao Airport, the vehicles whose parking time is more than three hours represents just twelve percent of all the parking vehicles. The assumption is made that the current occupancy of parking space is influenced by the occupancy of the past two hours. Therefore, the parameter q is determined to be 2.
2
The occupancy of parking spaces is influenced by the departure passengers.
Hongqiao Airport is the main domestic airport serving Shanghai. For the passengers of domestic flights, the recommended arrival time at the airport prior to the departure of flights is usually two hours. Thus, the parameter n is determined to be 3.
3
The occupancy of parking spaces is also influenced by the arrival passengers.
Taking the results of passenger trace observation in Hongqiao Airport and the delay of flights into consideration, the parameter m is determined to be 2.
Results and Discussion. The parking lots of Hongqiao Airport are divided into two separated parts: the northern part and the southern part. The parking demand of the two parts of the parking lots are estimated respectively. 
All the coefficients are significant and the R-squared is 0.88. The obtained model well fits the data.
According to Equation (2) and Table 1 -a, the current occupancy of parking space is negatively related to the occupancy of the past two hours. Moreover, the current arrival passengers and the departure passengers in the coming 2~3 hours influence obviously on the parking demand.
The demand forecasting model of the southern part is 
All the coefficients are significant and the R-squared is 0.87.
According to Equation (3) and Table 1 -b, the current occupancy of parking space is also negatively related to the occupancy of the past two hours. However, compared with the model of the northern part, the departure passengers in the next hour does not have significant influence on the parking demand. It might result from more extra time set aside by the passengers from the south in case the unexpectedly bad traffic condition.
